Determination of bioactive eicosanoids in brain tissue by a sensitive reversed-phase liquid chromatographic method with fluorescence detection.
Arachidonic acid (AA) is metabolized to prostaglandins (PGs) via cyclooxygenases (COX) catalysis, and to epoxyeicosatrienoic acids (EETs), dihydroxyeicosatrienoic acids (DiHETrEs), and hydroxyeicosatetraenoic acids (HETEs) via cytochrome P450 (CYP450) enzymes. A reliable and robust fluorescence based HPLC method for these eicosanoids was developed. A new selective reverse-phase solid phase extraction (SPE) procedure was developed for PG, DiHETrEs, HETE, and EETs of interest from rat cortical brain tissue. The eicosanoids were derivatized with 2-(2,3-naphthalimino)ethyl-trifluoromethanesulphonate (NE-OTf), followed by separation and quantification at high sensitivity using reverse-phase HPLC with fluorescent detection, and further identified via LC/MS. The derivatization was studied and optimized to obtain reproducible reactions. Various PGs, DiHETrEs, HETEs, EETs, and AA were sensitively detected and baseline resolved simultaneously. LC/MS under positive electrospray ionization selected ion monitoring (SIM) mode was developed to further identify the peaks of these eicosanoids in cortical brain tissue. The method was applied in the traumatic brain injured rat brain.